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Purpose
The study described below used data on fourth graders to examine the hypothesis that students earn higher math scores when they have a teacher whose racial/ethnic group is the same as their own. For example, all other things being equal, do black students receive higher scores if they have a black teacher than if they have a white or Hispanic or Asian teacher? We also explored whether student scores are related to their teacher's certification level and training in mathematics.
Methodology
We collected student and teacher information at a sample of 136 California elementary schools. These schools are in 11 districts that together contain about 20% of all the students in the state. The 281 fourth-grade teachers who participated in this study completed a survey that gathered data on their gender, racial/ethnic group, certification, highest degree received, coursework in mathematics, and years of teaching experience. For the 18 percent of students who were missing at least one prior year's test scores, we imputed values using student and teacher background variables.
To examine whether students do better if they have the same racial/ethnic group as their teachers, we computed individual-level regression equations that controlled for district differences and variations in teacher and student characteristics. For teachers, we controlled for gender, certification type, degree, mathematics coursework, and total years teaching. For students, we controlled for prior year math and reading scores, gender, home language, and whether the student participated in a gifted program, a special education program, and/or a free or reduced price lunch program. The dependent variable was 1999 Stanford 9 math scores. Standard errors were adjusted for the clustering of students within classrooms. Table 1 shows the distribution of teacher qualifications by teacher racial/ethnic group. In comparison to white teachers, black and Hispanic teachers had less teaching experience. However, black teachers were more likely to have a masters degree than were white teachers, and Hispanic teachers had slightly more math coursework than white teachers. White teachers were similar to "other" teachers with respect to credentials and years teaching, but white teachers had taken fewer math courses and were less likely to hold a higher degree. Table 2 shows the number of teachers and students in each racial/ethnic group. The majority of the teachers were white, but most students were not. Table 3 shows that teachers were somewhat more likely to have students whose racial/ethnic group was the same as their own. This was particularly true of Hispanic teachers, who taught an average of 14 Hispanic students per class of 21 total students. % of all students 38% 33% 11% 18% 100% Notes. Columns and rows correspond to students and teachers, respectively. The cells show the number of students taught. The number of teachers in each racial/ethnic group is shown in parenthesis. Most of the "others" are Asians. We constructed two sets of regression analyses with four equations per set. One set contained a dummy variable for whether the student's teacher was white or not. The other set contained three dummy variables per equation corresponding to whether the student's teacher was black, Hispanic, or other non-white. Within each set we constructed separate equations for white, black, Hispanic, and other students. Thus, we constructed a total of eight equations. Table 4 shows the R 2 values for equations with and without teacher race. Including teacher race in the regression model resulted in virtually no increase in R 2 , which suggests that at best, teacher race bears only a weak relationship to student achievement. .653
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.722 Table 5 shows the effect sizes of teacher race on student achievement for each combination of student and teacher racial/ethnic group. There was some evidence that minority teachers were, on average, less effective than white teachers. Black students performed significantly better with white teachers than with minority teachers. Although the result was not statistically significant, white students also scored higher with white teachers than teachers of another race. Hispanic examinees tended to score lower with "other" and black teachers, but Hispanic teachers were as effective as white teachers in teaching Hispanic students. "Other" students performed better with "other" and Hispanic teachers than with white teachers. However, "other" examinees with black teachers scored lower than "other" examinees with white instructors. Notes. Minority teachers serve as the reference group for the first row. White teachers serve as the reference group for the last three rows. * Significant at .05 level.
Appendix A shows the eight regression equations. These data indicate that after controlling on other factors, participation in a gifted program was positively related to scores in every racial/ethnic group except blacks. Similarly, black females scored significantly higher than black males, but there were no gender differences within any of the other racial/ethnic groups. Within whites, special education examinees demonstrated poorer performance than non-special education examinees, but special education students of another race/ethnicity performed as well as their counterparts.
Teaching experience was the only teacher variable that was significantly correlated with student achievement across all students' racial/ethnic groups. General credentials were positively related to outcomes for white students, but were unassociated with scores for examinees of another race/ethnicity. Other teacher characteristics studied (gender, degree, math credentials, and math coursework) were also unrelated to student performance.
Because there were few teachers in some cells, the small sample size may have made it difficult to observe statistically significant results. Thus, we also examined the pattern of coefficients. This analysis suggested that "other" students (mostly Asians) tended to perform slightly better with "other" teachers than with white teachers, and white students tended to do better with white teachers than with teachers of another racial/ethnic group. However, having a teacher of the same race did not make a difference for Hispanic or black examinees. Hispanic students scored equally well with Hispanic and white teachers, and black students actually scored higher when their teachers were white teachers than when they were black.
Discussion
After controlling for several student and teacher background characteristics, only teaching experience showed a statistically significant correlation with student test scores. The other teacher characteristics that we measured, including racial/ethnic group, tended to be unrelated to student achievement. However, the pattern of coefficients lend some weak support to the hypothesis that white and "other" students score higher when they have teachers whose racial/ethnic group is the same as their own. In contrast, Hispanic and black examinees did not perform better when they had teachers whose racial/ethnic group was the same as their own.
Although the present study did not find a statistically significant effect of matching student and teacher racial/ethnic groups, there may be other compelling reasons for increasing the presence of minority teachers. For example, previous research has shown that teachers give higher subjective evaluations to students of the same race/ethnicity (Ehrenberg, Goldhaber, & Brewer, 1995) , and students have lower rates of absenteeism when their teachers' race/ethnicity match their own (Farkas, Grobe, Sheehan, & Shuan, 1990) . Minority teachers may also serve as role models for, have more favorable attitudes toward, and hold higher expectations for minority students than do white teachers. Furthermore, the finding that as a group, minority teachers are as effective as white teachers may help alleviate the concerns of some white parents about school policies that seek to hire more minority teachers.
The lack of significant relationships, particularly between many teacher qualifications and outcomes, may stem from student achievement being related to factors that we did not measure, such as the teacher's expertise in mathematics and reading (see Ferguson, 1991) . Although the study included a rough proxy for mathematical proficiency (namely, the number of math courses taken), more refined measures, such as scores on a teacher certification test, may be needed.
Study Limitations
There are several caveats that need to be considered when interpreting the results of this study. First, the teachers and students who participated in this study are not representative of others in the state. Consequently, the relationships (or lack thereof) that were found in this research cannot be generalized beyond our sample of students, teachers, and schools.
Our study is also limited by the small numbers of minority teachers. Fewer than 100 teachers in our sample are black, Hispanic, or "other." Moreover, additional research needs to be conducted in subject areas other than math. Minority teachers, particularly Hispanic teachers, may be more effective in other contexts, such as language or reading.
Finally, because we did not use an experimental design, we cannot be certain how self-selection effects influence the results. It is possible, for example, that minority teachers are more likely to be assigned to schools with a large minority student enrollment. We attempted to control for this effect by exploring models that took into account the percent minorities within a school. The results remained unchanged. However, our present data do not allow us to account for other kinds of self-selection effects. More studies are needed to determine how self-selection effects can modify our interpretations. 
